HER2/neu expression correlates with vascular endothelial growth factor-C and lymphangiogenesis in lymph node-positive breast cancer.
Vascular endothelial growth factor-C (VEGF-C) is the main inducer of lymphangiogenesis. VEGF-C overexpression is associated with lymphovascular tumor cell invasion, an increased rate of lymph node metastasis and adverse prognosis in various human cancers. However, little is known about the upstream inducers of VEGF-C expression. Recent studies have shown that human epidermal growth factor receptor 2 (HER2/neu) overexpression is associated with high VEGF-C levels in human breast cancer cells. In addition to blocking of HER2/neu, tyrosine kinase significantly decreased VEGF-C expression in vitro. VEGF-C expression, lymphatic microvessel density (LMVD), lymphovascular invasion (LVI) and HER2/neu expression were evaluated with immunohistochemical/FISH methods in a collective of 150 lymph node-positive human breast cancers with long-term follow-up. Cases with 3+ HER2/neu protein expression showed a significantly stronger VEGF-C expression than all others cases (P = 0.006). In addition, we found a significant correlation between VEGF-C expression and LMVD (P = 0.012) and a strong positive association between LMVD and LVI (P < 0.001). Our data provide evidence for a clinically relevant association between HER2/neu and VEGF-C expression in human breast cancer. Inhibiting HER2/neu may reduce tumor progression by blocking VEGF-C-mediated tumor cell proliferation and lymphogenic metastasis.